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1 1 

> 

una^- vmrnm-hK &mmt®. ±m>*svr- k ttzit, &mwnt®i> u< \t&m 
(o<x<i) t?Sf$tL*^jRM«5'>y*>f K«r±j*a*fc u s&ic, 

ist*® 2 ] 

[»*:S4J 
[Iff 5 ] 

«riBism«j*stti»jii#H f s i oN^^-tpi *: aw** 1 tcig«o#s^ 

7 ] 

mrE*«t**l&»J»^ v'J 3 S'BMfcJRfc L < ti>"J a >8MMbIU, HfSiONl 

[n&n 8 1 
9 ] 

[ffif$£ 1 0 ] 

Sii- X (0<x< l) T^stta t p^**;i/±<9**- Ymu^ttL^mm-y 

Kt?{±0. 6^x<K nft*^±oy- hMfc-fr Sit* Ares' VIM 
1 1 ] 

StLSflreS'V'W tTKTSB^- M6il»«tK»i-*«K^t*v>r, N i S i 
Ho 

iffij&m 1 2 ] 
[tmm. 1 3 1 
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So 

[nt*3( 1 4 ] 

«TIBl«fl*spj|ft*K36«H f L < it Z r * & 1 3 KfB«cO#- 

1 5 ] 

«ria«si«^jfti»jRofriB^'- hmmtm-t&ufriz^ h f u< \tz r *#trjs*;& 

1 6 ] 

ffiSBfc»«$£i»iSIRrt*, > V n >BMfcJR iLdiy'Jn >^Mlb$l , H f i> L < t± Z 
r ?r^tf@oa^#itT?$,^ £ £#mfc-r&iS*3l 1 3 fclB**)-iN§#«1Io 
[H^S 1 7 ] 

mEffiM^ttJHRjPH f S i ON*#«^ii:SrW»fci-*BI*3ll 3 KfB|£cO#S# 
1 8 ] 

fflffil*»«spi»iHUfcOfflSB'*»- H f S i 0 NS Sr^T*"* £ i & 

tt tt^i^ 1 3 izmm.<o^m^mm 0 
mnax 1 9 1 

wmmmmmmmmtf, n >mmt> l < i±-> v a > ma-rat, h f s i oni 

[Iff*:® 2 0 ] 

iftm7-vmm&PMMosFETizH\,>bti2>zt*!&mt-t2>m$iMi 2&hi 9 
imn&i 2 1 1 

lTi5£rJKM<Z>mJ¥£, pft^^t?±-Clip o 1 y-S i t^M5& s ^LT'>';-9--f 

hMHL7tB#^miBr- bmmmz&i-z&frvmM&M* s i 1 - x (0. 5<x< d 

t%2> XiftW^mt UU nf-V*^*^FJ:Tttp o 1 y-S i t^«M#M-Lt'> 
V -9->f HkL^NF^Wia^- h#fij»JRH»-r*«B^OjfflJo*«Mx S i 1 - x (0< x=S 0 

. 5) ta* tizmmt 2 ti-&ztz&Wi£irzffij$tmifrh9izmm<D*mftmn 
mim2 2] 

ft, 

f«±^CN i fcjsfli-raifi^ 

N i <nmM*. pf t^;l/f^±flip oly-SitNi TOLt->Vt^ K4fcLfc 
B#^ttf|2^- hiWCgf^TO^^N i x S i i - x (0. 6^x<l) fc&a 
id&MJSt UU n?"Y4>/l'%?-±-?l±p o 1 y-S i t N i Lt'> 'J -9->f K 

-fbL^Wf^trffiy- httMkKfc-^aaj^jftJS^N i x S i i - x (0<x^0. 5) t 

[|»*^2 3] 
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t©±*KN i *J&IR-*-*Xgfc, 

N i pf--V*^*^-±-C»ip oly-SitNi TOtT>"Jt'f Mb Life 

B#KN i 3 S LT^-tri^^JgJVt 1 t U nf t^Wltiip o 1 

y-S i tN i TOLT'VVt'f KlbLfcBfKN i S i ft & L < JiN i S i 2 

[m*m 2 4 ] 

HtflBN i OJUIHTn i fclfrSBp o 1 y-S i WlfTs i fcOJt£T N i /Ts i ^ 1 

. 6ott^ittNi3 s i ffifc^j&a-a: Lx&tfffi^svv-j \ t wm*n&ffiWR2 

2 5 ] 

tffBBN i (DBM-Ta i tTtfrfBp o 1 y - S i £>|g/f Ts i t<Dft* 0. 5 5^Tn i / 
Ts i ^ 0. 9 5 tt^ifcfN i S i m*±!&frk LT-g-trKTSB v U -»M K«fi*»* 

2 6 ] 

HfrlBN i WJIJJTn i il&iBp o 1 y-S i OffTs i tOjfcSrO. 2 8^T N i / 

Ts i ^o. 5 4 u ^ovu^-r Hto/ca6^)^azaK*6 5 orm-ht-rsi t 

T-N i S i 2 L-C-g-tfmEv 1 ;^-^ K^«#3»;fc*g2 3 ^|BttO^*# 

2 7 ] 

ftTflB&JKMfc L< tiN i *j£JR-*-&Ig;a*, 
ilMfc L< liN i WLT^tMjU^ML, L^^tClf t 1 - t 2 £J# 

°[W*^2 8] 

2 9 ] 
[W*^3 0] 

^jRs/y-9--f Koaaitii*Ji^:s*4rv»aiSE-c**c t s-#^t-rsit^2 1^2 9 

3 1 ] 

ItffB^- h«l±Cp o 1 y-S i fcJftfltU ^tLSrgfao^- h ^^JflXi-^X 
it, 

*<D±*KN i fcjfcJRI- SIS*, 

UtTfBN i OMJITn i tKSap oly-Si £>ilffTs i tOifr6*T N i /Ts i ^ 1. 
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[0 0 0 1] 

, ilCMOSFET (Me t a 1 Oxide Semiconductor Fiel 
d Effect Transistor) (O^mZittfemmmtKm^ &&MX-ib& 

[0 0 0 2] 

Un> (po 1 y-S i) WffiO^ffcfcJ: £ Y- Y MUtKaffJKfclc 

•3 mH<P£2<ffc£EHi-*-& tragic, ^- Htt»RtcSJf|«sp#j|B|.*^v^Ti|feaj8|l?*Jlt 
[0 0 0 3] 

**tftlt$tLTv>a*» % v»i**t<7)JSi#H*v»-C4, N1M0 SFET, PIMOSFETO 
L^vvfflMRJE (Vth) «:a-a)&«tIK5gT!r||T&»t^tf'S:e>*v> 0 
[0 0 0 4] 

CMOSf7>y*X^f±0. 5eV^T<?)Vth^itS/;J{){:it NIMOSF 
ETtlift»H»#Si0^my^(4. 6eV) UlT, IiL<li4. 4 e V£l 
TO*****, PlMOSFETTiiftfWS i <D\ y V¥*y 7 (4. 6eV) K± 

[0 0 0 5] 

MOSFET, PlMOSFET<Olgt:f*i-r^fv^t'S^i:T*h7>y^^OV t 
[0 0 0 6] 

0flx.tf, f^MlCli, S i 0 2 ±l:«)SLfcTa fc R u Wft*M«rf±^tL-e'*L4 
. 15eVU. 9 5 e VT?* •? iOZloomffiWCO. 8 e VOft^KI^P Wtlt?* 

[0 0 0 7] 

po 1 y-S iSi?-Ni, H f , W& ^T^tC ! s >J -9--f Klb Lfc ~> «; -9--f K 

, 02 (b) Km** 3 )*. hifiliKKS i 0 2 fcfflv^ ^- Mgt Lt> P^B 
& ifO/p:i%^i^ftAL/v:p o I y - S i MMSrN i t^Cy'J -fr^f K<b L 7t N iy'Jt 
^ K1S (P K-y NiSi, B N i S i ) £/flv*£ £ t IZ X *) , ttft 

1 y-S i IS^y'Jt-f Kffci-ai trt*nrjr£-e&*K f^CMOS/n-b^tiM 
[0 0 0 8] 

?W;N i S i tN i S i 2 Oftfi^^^4. 6eV, 4. 4 5eVt^i 
[0 0 0 9] 

IHfcfclttl KH\ HI2 (c) K^-t*?*::, hm&WsHcwfc* WiW-> U 
■fr-f K£fflv>T. S^r- h yn-b^ir J: Df^S4Lfe N NIMO SFETtPSMO S F 
ETOV t h fcffllfll WtWy'Jt^f K***- Mgt LT^^t* ri\ * 
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WWkZmmLtz^ PMMOSFETfI^WJl±^S ij^^, $>Z\,*l*^ NIMOSF 
ETf^Wy'Jt-f K±OWl*i*fi 0 *-<^ Mnj: ijWJ^t S il, 
v>li, Wv'Jt^ KM£:WjE££:/&£ii-T. NIMOSFE WtPlMOSFETH 

[#if:£iS£ 1] #§1 2003-258121 -5§-<2:f& 

(International electron dev'i 
ces meeting technical digest) 2002, p. 35 
9 

[§£#fr:fc:jS£ 2 ] <>( 3<j-)\, . y uy . ^ . 5-^^ y y . ^ 

^*^yz^b (International electron devi 
ces meeting technical digest) 2002, p. 24 

^-AW^^h (International electron devi 
ces meeting technical digest) 2003, p. 31 
5 

[0 0 10] 

SFETtNlMOSFET©^e»W- h ±fc**3 *Lfc* *ai * f- > 4 
[0 0 1 1 J 

[0 0 12] 

N i S iiNiSia *ftVfrV*ZtKZ<>xttmw&*&mz#&&m^ j±^ m 
»©a£-ffcSriRl^ft*B8»:**/h$ < »*^|rJT?* «9 PIMO S F E T^!>atf§;&*fflire*;& 

[0 0 13] 

y-w Kt]ijKti&i6oijiajU[^5 0 ox;&±tn<, v-x • kw >%m.ffi& 
jfcfctt*HStf*y-7fcH«K**fcai> % *>-r**i**i (gpibw^s i«i 

[0 0 14] 
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[0 0 15] 

SriOHR^f *#*fl:«il»C*v»-f, lifriB**- httJtflfaP, 

tfs^r- hmm^tj: < ti>mmy- h^mm^mLx^^^mm^ m x s i 

i-x (0<x<l) ^$fL*^IM©v"Jt'f K*±^fcU SfcK, p^-v*;v 
[0016] " 

*A*sV4r-h (HfSiON) £#tr 0 MfB^- h mil t Sft*»fl-KH f S 

i 0 Nil £ 0 ffllBffillttMJHR**^ v 'J a ^RMfcH i L< liy'J n> 

BfefiffciRfc, H f S i 0N« * 0 

[0 0 17] 

[0 0 18] 
[0 0 19] 

tfnE&*Ma*N i-e$>&®& y y'jt^f ko, frier- h&mmiz 

*-r*ffl^O*ft|ft*»N i x S i i - x (0<x<l) -C3E$*L*fc§, P f^*±^ 
- h^Mfc^t tLSlrfB^U^'f KTIJ0. 6^x<l,#>-c\ nft^;V±©y-M 
ft* HtriB*>y-9->f K-C(i0< x^0. 5T»&£ 0 &&v>{;i, pft*)Hor- 

[0 0 2 0] 

BmK&-?2>ffifrtfN i 3 s LT-£tr~>y-9->f FX-m&,2ft2> Z kZ&Wt 

[0 0 2 1] 

i^S#ili:^^T, jfiKli, lftK**- h &£3Kb«K &JR~>y* 

[0 0 2 2] 

$ h izft-t L < «\ ftrf2^Mm»«{;i, H f L < Ji Z r t^tfo 4 fcHU IJiBiS 

Mti»t4»*l:, Hf *L<l±Zr £ 

fcia, ws^mm^mmm^ ~> y a l < u 3 ^mn^ii t , h f & l < 
«z r *-£trmv>ffimmik~e&z>o *av>tt, iitrisAfitt$*g&jBg4<H f s i 0N&<g-tf 
o mmitsmm&mmmom^r- hmmtm-tz&fr^ h f s i oNim 

£ o & * v> fi N fTGffift I^ffiil^ -> y a ^m<biE L < tit v y 3 ^ma<bM t > H 
f S i ONJf Wf«titT?&&o 
[0 0 2 3] 

[0 0 2 4] 
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&ttM,*sy*> (po i y-s i) *jt»u zttzmmw- h^rmziux-rzumt 
^ zrotmzmm&mMZf&m-f sigt, ttibzmMmi-zztKx^x, mmr- 

^Wlflipo 1 y-S i b&mMtfKBLXisVy-j K-fb LfcB#fcfirffi$*- h & 
iSCSf JTOM^M, S i i - i (0. 5<x<l) .fcdfcJRfft 1 L 

^ nf t^^f^lTiJp o 1 y-S i t ^JRM^i-^TStS Lt V V ■fl'-f K-fbLfcl$K 
«TIB^- h#fi*I!IC»LTV>*|||Ojaja*»Mx S i i - x (0<x^0. 5) 
&jg|J?: t 2 i-f&o 
10 0 2 5] 

«tk$»- bmmm±fcp 0 1 y -s i^it^L, ^tizmmw- h -tmtz 
mr- hmmm±<nr- Mi^#*N i y'jt^ Kfc-*-axefc, y>jt^f h b l % 

^;VS?±tiip oly-SitNi ri^lSLTvV^ K4bL*:B#KlitriB^- hftifflR 
Km-T &Ufr<D®.m t N i x S i i - x (0. 6Sx<l) fcft*J:HlWtUU 
nf^^Witlipo 1 y-S i fcN i /5**t"*<T>SJS Lty'Jt'f Mb L£B#KliifrfB 
^- t>«iIi:St^^^ai^N i t S i i - x (0<x^0. 5) tfc^idfcll 
JI t 2 b-f&o 
[0 0 2 6] 

*^>v>ii, BfffBX^^^tt^N i omm*. p^^^^T-Xtrfip oly-SitN 
i ^)SL-rv';-9--r MbL^BfKN i 3 S im*3a&frt LX&tr X r> %Wkm t 1 t L 
. n^^^^^-X-C'tip o 1 y-S i tN i ffKfc tty 'J t-f KlbL*:B#fcN i S i 
ffi^tdiNi S i 2 *B£±)&3-£ L-C-^trid^MJlt 2 t-T&o 
[0 0 2 7] 

L< tt % ftfBN i OMJ^Tn i tMiBp o 1 y-S i (OMMT s i t<75Jt^T N i 

/Ts i ^ i . 6 0 tnittN i 3 s i m*3imfrt Lr-g-tfMiBvu-y-^ Kma£ 

&&V>{±, MIBN i «Tn i tfrfBp o 1 y - S i OjgfTs i £:OJt£ 0. 
55^T N i/Tsi^0, 9 5iitSii:-CNi S i*B*±jafl-fc LT-g-tflifriB~> V V 

ifctt, ttrfBN i OJIIPTn i tTftlBp o 1 y-S i OjglffTs i tOitZO. 2 8^T 

n i /T S i sso. 5 4 1 u ^-o~>u-^ Mb^^iMksts^*- 6 5 ovi>i±t-r 

ZZtX-N i S i 2 L T# tffrlB ^ Km®^#^.o 

[0 0 2 8] 

£<bK#f£ L< fi, ItTHB^M^ L< ttN i £j£JHI1-&X;il5^ n^^^)U^±t p 
[0 0 2 9] 

$ h teikf-t L < {i> ttflB^tfel^jhJi ^UtiB&JlMO -9- ^ K L TMW .x v 
[0 0 3 0] 

$P»CffJL<lt TitrfB&ifeEfrjJJi^T i Nfc LOiT a N 1--& 0 
[0 0 3 1 ] 

[0 0 3 2] 

o 1 y-S i fcitaU -e^^B^MO^*- h^t-*pXl--2»XSi:, -C-OX^KN i 
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aiet***, ttriSN i ohj?t n i titriep 0 i y -s i <^ists i t 

OJt75 ? TN i /Ts i ^ 1 . 60fc45i3i:t4. 
[0 0 3 3] 

*W*B»K*v»T, r*lf*2*sj (High-k) ttt, -«i:^-fttil)Rt 
L-C^ffiv^tLTV^-^b^'f^ (S i 0 2 ) ©<MrafcE80-*-*±«D*l*K:*!i/»T 

[0 0 3 4] 

.fctUT, K«r^- h««ltwfflv»4c: J: 0^- HMSOS^fllfcEl 

^m^r- h^M±^*tt^mM^tt*wm«-«!J#-r*c:fc* ? nrtii:*J9, pimos 

FET, NaMOSFET-e-^tLjcWL-caa&Jft^OVy^W Kmffi*^J*f 

£<VthOA77^mSit^-CiSo N i fcifOfiil^y K:/n-fe* 

*«ir»«f^« y-* • KW h U -9- Ki©*fi 

^ Jl ^>^^^i^J^^:*^^^«9Bs$ : ^^^^: t#?&v> 0 zvtztb, mmmzm 
titzjffrr- h/MW$w^y~ vmmmcuos v^wx? zzt wmx- 

[0 0 3 5] 
[0 0 3 6] 

\z, ^-HSiUNIMOSFETCS iOHt^j/yf/f F#ft*, PMMO 
[0 0 3 7] 

H f S i 0NH±Cp o 1 y-S iiI*MLjttil:4i:-5SS7x 

QkvmUtr- f»ll:S i0 2 ^ffl^;^tl^Itsci:^^v> 0 
. S i WE#«v»fyt^ Kmfcfc, ttxfcfAgHmfiJHRfc LTOH f S i 0N±tc^ 
fc, v'Vt'f K-fkltr^p o l y-S i /H f S i 0N#It4U7x^5 

S i 0N±<7?p o l y - S i 1^7x^5 V^<)V<D \d y ^ > yftMXlb & 4 . 1 ~ 4 . 
3 e VfciSMilfcfcSo -7j, v y K%ffi ft < * a £ 7 5 1^ 

;KE>fc? i9, «tar % 5/y -9->f K^ottftHSko-ii (4. 8eV) b 

[0 0 3 8] 

fiiaTp o 1 y-S i f^Cy'Jt'f KftTl5^^V^C:t-e*5o 
«Sbflt*Ji^:$*4^fflftt?ab4 3 5 0-5 0 0lC©«HT**t i:^* Lv> 0 
^^I^fflV^iiT^i, v%&m*m^-Cp o 1 y-S il^y'Jt^f 
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kWnK**o &±«fc«3. ->>;-*M KO&J^Mt LTN i jWWI-C**. N 
i ^fflv^itCJ: 19 4 5 01CJ^T6DT--^T*p oly-Si ^Cv'Jt'f K-fbf 

4it*nrtBT?*i), n i o&®Mzmzzw^ikmtoizm£i 1 ifeoffl®'t-2>zti!>*x-& 

N i ->y-iM K<^«f±s lWifcLrt:gfi*fc, 4^<HHf Si ONI: 
. &-fZUfrs ftt KliHfSi ONCfLtv^ffl<7)|i^ N i x S i 1 - x (0< 
x<l) T?^$*L£fc# N PIMOSFETO^- MftK|v>4N i 3"; K"Ctt 0 
. 6sSx< 1. ^ONIMOSFEW- hWEKJBv** N i ~>ViM Ktii0<x^ 
0. 5n*ifc#aiU'o HtltKli, Hf SiONC^n^M^N 
ixSii-x (0<x<l) -C^$tL^> P1MO S FEToy- httffifcfflv** 

Nii/Vf^f KtttO. 6<x<0. 8, *oNIM0SFET©y-MtCiv>4N 
ifVt'f K-etiO. 3<x<0. 5 5t?*4if:#aiU'. CljiliN i Wi^fflli, 
±t LT, NiS i 2 , NiSi, N i 3 Si 2, N i 2 S i . Ni 3 Si KfrmZtl, 

mmmizx *) ztih<om&®i>fe&T%mx$>&frbX'$ > 2> 0 s&K*3Mtfc Lta, Hf 

S i ONKStiiSfl^lWt^N ixSii-x (0<x< 1) T^SfLfciiS, PIM 
OSFET^y- MiKffiv^N i yyt^f KtiiO. 7<x<0. 8, ^oNlMO 
S FEToy- HSCfflV^N i VViM K"CttO. 4 5<x<0. 5 5t*4£t# 
MS Lv> 0 ^-^t?*>, P1MO SFET^y- h *L*ffir8B-:"J K**N i 3 

S iffl*±^i:LT^, NIMOS FET<or- b ft SATE 3"; "9- Ktf* 

N i S LT-g-trN i y'Jt^f K«* £ 4 & C fc TN&* 0 ioiHCMO 

S Y<y>VA9<DmTkm*m 1 tc^i- 0 
[0 0 3 9] 

t^t Ltft N i KPl5e1-&fc<7>-e{i&<. Ta, P U Co. T i > Hf, V. Cr 
[0 0 4 0] 

^lt, tfrwa^- bm^M^ Mx s i i - x (o<x<i) &jrm<*> 

Vt'f KT*lix>0. 5. n? L v*)U±<D7- tLS&JRMOVU ^-f KT?t± 

x^0. 5i:t^!|)Ot"*^ 0 
[0 0 4 1 ] 

&±<Dfltf§ K*JBv>*£fc-C\ «ffiv^HTl/;po 1 y-S 

^^»»«*^-hlfia«U:K^»t*tt*Mlfc««l*r3j|S"r**o (2) ->>;t^M 
#5/i;iM Ko££#?jMIH "HTteT?* 15 , *o->»;*M KOMfflttp oly-Si±t: 

itTWyVt'f (5) Y - Y WM^jtmm®. 

&xmtf<&w% < > y- Ymmm'^<oy*-yi)mm'?%z> 0 ( 6 ) -9-^ kmxh 

[0 0 4 2] 

rv»4v>*» % mosfet^v t h{4^- b *tuzm-r a y- b mm<om.fr&t> 
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[0 0 4 3] 

[£1601] 
10 0 4 4] 

0 3 (a) ~ (g) , 0 4 (h) - (j) tt*»IB©3BffiCHfc*MOSFET©f1sja 

<9¥ffl'fb1--&tl^B#^ % y- h«ffi±»*»ai$*4i t*»T>TS6ftCMP (Chemi c 
al Mechanical Polishing) ti*li/>TMOSFET^St 

[0 0 4 5] 

£-fm3 (a) K^rfJ: 9 ICVU <Dgffiffii$UZS T I (Shallow T 

rench Isolation) 8^*ffiv*T*^jlMttfc 2 •HfcjjfcLfco It^t, * 

mmZM^Zo 04L< WU hifftilRJBI+O&JRj&iH f tKliZ r-C*£o Hf^Z 

tC„ H f & L< »4Z r mi^t^itif J LV> 0 ¥~ hMUk. ZtlKte-tZfem 

i^B#, ->y 3^3g^ty- M6«t©#i©iFIilt^«'3t, 

^1 ^ L < li 'j a L t ^ iv> 0 $ h fc# t L < tt, H f S i ONli 

L<tt->y 3^BJ-fkRfeL<«">y 3>gftS-fbJR±OHf S i ONKt*4, *«lfc«T? 

->y 3>IM©||t4ot^^H f S i ONifflv^, i^^^Hf S i ONI 
fc&Sfcifrfc, £1% 1. 9 n m©-> U 3 Lfcf, 0. 5 nmOH f * 

n >yxu-*/*y *$£*Ci£»U Bfe3fc + -C5 OOtl^, f UiftfT»8 0 0 *C 3 0 
»©2RBMI!kft ! a-t*£i:H «fc «9 H f £T*&<a vy a *»ffell*^BIffitttfc3« £ t K: 
<t *) H f S i OUtMLfc. fWHs #ffl^f9 0 0tl 0fr<D&itT 
v^HfS i ONlWc 
[0 0 4 6] 

#CK, Y- Mft|»JiU:fcJ¥£4 OnmOpo 1 y-S i!4 tMZ 15 0 nmOv'J 3 
>SM5^f>*Stil«:ML^ 03 (b) tc^-tJ:-5^, 'jy^ 

9 7'f-£Bfifi5J:0 f R IE (Reactive Ion Etching) tfLffiZM^X 

[0 0 4 7] 

s&Cx 03 (c) tzm-rziK, isvx>mimt*/v 3>mm*mx.imL, * 

[0 0 4 8] 

EH 3 (d) Ktf-T J: d J?3 2 0 nm©&JRJR9 ^MfcJ§iBt 

KW >%mm<Ofr\zW.zm 4 0 nm^'Jt'f K@ 1 0 *J&ftLfc (03 (e) ) 
o £0'>'J^ K» 1 0li3>^^ h«^4:S4fi<t4£fe« t tiiN i ^S'Ut'f 
K (N i S i ) L/Co N i '>')t>f KOftfcOKC o Vy-fr-f K^T i V'Jt'f Kfcfli 
V>T *> J: v* 0 
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[0 0 4 9] 

S«bK, @3 (f ) b~7jk-f£ CVD (Chemical Vapor Depo 

s i t i on) gcio-o'j *>mm<nmm&BWki i^^l^o zvmm%&mm 

1 1 ^CMPSiC «toTSI3 (g) £^1" J: o K¥*0-ffc;U £ Jf W>$fe;fillOi«;> 
fA^^Utty- h*ffi«>p o 1 y-S i 4 £gffi£-££ 0 

[0 0 5 0] 

^KHU (h) iZTFi- <£ ? fc, 7- MI^p o 1 y- S i 4^^^'^^ K« 
^^il^Ill 2 fcitat/Co iWti, ^Utip o 1 y-S i 4 fc->'j*M K 
*5^OTffi*&JPS, tfflxJf, N i > Pt, Hf, V, Ti, Ta.W. Co, Cr, Zr 
, Mo, Nb^tifc^&fc^fcJMRT?**^ • FM >i£ttffitt8 ^-Tt? 

K^j£$*i-CV>&S/'J-iM Kill O©&ttffi#**Lj0LLlSE< ^^^^fiStp o 1 y-S 

«8KN i *y v';-9--f K (N i S i ) m&WJ&Z tlT^Zm&l*. N i -> IHM K 
(N i S i 2 ) ttKJ: ») • KM Vj£flHRtt8 t W.Bt <D a > * * >iM<^ 

4£fc*T|*Cfcfcfc*<0fcO:/n4r;*& i K* 5 0 0 TSJeHTK^ «9 > ^HJfeffll'C 

(± 5 0 0 tJJBLTTVy K-ffc5&*+^i#i-&N i *fflv>fc 0 tOIg^ON i flUff t 2 
14, poly-SitN is&H-fl'KJSLTS'yiM HbLfcHficr- MMMIfctfcLTV* 
^i©M^N i x S i i - x (0<x=S0. 5) fcfc* J: ? &$|]¥£I§:5e1-& 0 ff * L 
< ti, ->y->M KftRJi6lfeO*>y*'f KJBW*N i S iffit KliN i S i 2 *l£±J&:frt 
LT^trJ:9**0¥«:Kife-tao N i S i ffi L < ttN i S i 2 LTttf-> 
'J-»M KOH f S i ON±<0tt^W&**4. 4-4. 5 e VKK5|-ei4fc*T*4o * 
mmmx^t, DCv^ Fd^? ^ftCJ: USatN i * 2 2 nmlSffllLfco 
[0 0 5 1] 

£ <bK, N i OttffifcR&jhfll 1 3 fc^ffifcJfiatLfco t£tfcl*ih» 1 3 fi^- Fpoly- 
a o ##dfc$lT*f4 2 0 nmOT i N£ 3 0 0 t^aSte*'*? *ftfcT 

[0 0 5 2] 

H4 (i) t^-TX^K, ';v77 7-f-fitf tRIEtf^I^TPlMOSF 
ET«i«^^it*N i I±OT i NRW*Kt*Lfco INfc L S/ V If K&JBJS 

HSlliHl 2 fcraao»2^JPS«l 4 *^Wfc3£jfcbfco U*t, 
TttN iKMLfc. COligtON iftfftt. ifcttftjkJf 1 3«TtML/:N i J* 
ff t 2 poly-Si 4 £N i ^-HfrRtfc L "C *> U -fr >f 

hi«IW»tc»Lrv>Sfli«>jiajfi3&*N i x S i i - x (0. 5< x< 1) fcfc* «fc ? 
t 1 «:K5fe-ri.o lifiKli, ->V^>f HfcKJ6tfe«5 3/U-9-W Kl©y- h ttJMRK&L 
tv^IO«i } N i x S i i - x (0. 6^x<l) tS^inP^n. N 
i«#S iW2^±ON i ->V-*M KWH f S i ON±©ftf |||:li4. 6 e V 
JSl±T?* *o 3fcfc#*L<MU VV-*M K-fURlSSfcO v 'J *W KK**N i 3 
S i#*£j&frbLX'£tr£ J )*mm*1Btfe1rZo N i 3 S LT^trv"; 
K<£>H f S i ON±Ott^P^t(4 4. 8 e tz£>X$>2> 0 ^H»Jt?f4> DC 

^ffiia Og»TN i * 4 4 nmJft&Lfco ^t, PSMO S FE 
TfB#K:j3»t***- hi^«±r-i4^ft6 6 nmON i J»5&*'> 'J MHfiOStCH#-r* 
OKWU NIMOSFETW*lt-&r- b j»*K3 ±T?tiffiiS[|»jhii 1 3W2 

2 nmON ilWW^'Jt-f Kft»ofcH#-*-*o 

[0 0 5 3] 

Y- \>%&mWk±<Op o 1 y-S i 4 fcil^IIl 2&£XJ ! m2i&mmi 4 £ 

immft^X'&zz tmmz, y-ntiwihcpoiy-si 4££ 
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~>'J -*M WfciCN i -trab&Cl tt^fi^*4 5 0^2 frt Ltz„ V-* 

0SFETW«2 2 nmON iIU0nm©po 1 y-S i 5& S RJ&LT^- hBB. 
i3E±iT'vVt'f K-ftU PIMO SFEWeii6 6 nmON i!i:40nm<O 
p o 1 y- S i **RJ&LT$»- Hfi«W 3 E±ST">y Kft£*i<So PIMO S FE 
TfSiSl-CttlBICffliffOp o 1 y-Si«i4KWLtM-C|SNiOi^<)S:4fc* 
NSMO S F E TM^N i ~>'J-»M Km* 1 5 X *) i> N i <0*Ed*Jfi5v»N i S"J -fr 

-f k**i 6tfj&mztiz>o *$mm<Dn i jgy^-cti, n zK^-rxo^xmm^ (x 

RD) iifl^«tU f 7-9 ? -7*- KfclfrtfcgL (RBS) «l5feteJ:«fc, NSMO S F E Tfgi^ 
ct>N i ~>V*M K«flgl 5 (iN i S i fflTN i / (Ni+Si) Mikfi^JO. 5, 
PlMOSFETiiON i ~>'J-*M KiSl 6 f±N i 3 S iffiW^VCN i S ifflfc 
Wl^-eN i/ (Ni+Si) HBJ&ititm 0 . 7 5 T»* o fc 0 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

JeLL^J: 3 J:*), B4 (j) K^1"J:?&> NIMOSFETO 

PIMO S FETf&ifrC&jftJfcOSfcofcN i ^Vi/V^M Ktt^toMOSFET 
Sr^tfeo ^1 JC^J: 9 N i ->V-9--f K ttp o 1 y-S i ±&ci£5*L*: 

N iM^J¥$. -f *fe*>, p o 1 y-S i tc-ftl&StLSN i <DMzizM LX&Vg&HZ&t Z 

o 

[0 0 5 7] 
[S£l] 













0.33 


0.67 


1.20 


1.80 




650 


NiSi2+NiSi 








600 


NiSi 


t 






si 


500 


NiSi 


NiSi 




NiSi+Ni3Si 




450 




NiSi 




NiSi+Ni3Si 




400 




NiSi 


NiSi 


NiSI+NI3Si 



fill NSMO S F E TMUMt LTN i S i ffi*Jflv»fcv»j$£-»±, f - y p 0 1 y 
-S iOS$ (Ts i ) tNil (Tn i ) OJt (Tn i /Ts i ) «-0. 5 5-0. 9 
5 (DmmiZWfe-ttLtfX < % PSMO SFETilSi: LTN i S i 3 m*£.J&frt?2> 
S/UiM K*fliv»;fcv*$§<frtt % Tn i /Ts i *1. 6 0 J!sJLJ:t*"t"tL{f«J: v>it &JLtfi L 
£0 fc/5L, N i S i 2 tt*±J&frt ? & s s U *t4 KrtftffcJU N iRJSfcTN i /Ts i 
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= 0. 2 8-0. 5 4 0fEH^bT^oi/'J-9--f MfciaK£6 5 0 TCJSl±K"^* 1 
It**^ ^ «b tc. NiV'Jt-f K^ft#r«^t^Ni/ (Ni+Si) &J&I±, 
NiSi 2 .NiSi,Ni 2 SUNi 3 Si ft^WiKffiffltcJ: D «ttg5«E*Wfcife 

<Wi*^t^t*i^o 1>X±-<D i CLt, Nr>'Jt>f K^-MItU, NIM 

0 S F E Tfgttfc P1MO S F E T«T«m^<7)Mit^'5r PlMOSFETfflN 

1 v'Jt-f KttON i *fltt*N!BMO S FETMtJ: <9 feMilMOSFET* 

£ Q 

[0 0 5 8] 

*#*H?*4Hf S i ONJR*$M§LfcCMOS h5y^^©C-V#tt^lfc^O 
T?&£ 0 IC^tJ:?^ T N i /Ts i «Iv^:Mlt>UC-V>!i-7'©7 7y 

[0 0 5 9] 

H«tSLfc()«)"C*4. Ba^^jftCStJS-fiN i / (N i + S i) &Jifeli;£a»S>-e-*L<€* 
iiN i S i 2 , Ni S U Ni 3 Si *l LTV* a „ i*i&©|SJMSfc J: I5fi^ 

»t**t*N i ->V-*M K««Oi!flJfcJfcfc:ttJSL"CH f S i 0N1±©N i y'Jt^ KO 
ftfg3«iotv^it^^o NiSi 2 -eiitt*M8fc{i4. 4 eVi: 

Ni 3 Sit1±4. 8eVt*4o 
[0 0 6 0] 

iOiHWM^ejfSliyliCMOSh^V^^Otlv^tffi (Vth) O 
IBHt±^^^W*ft»*^**L"Cia7 0J: -5 "f N i S i *^v>{JN i S 

i 2 ^ib^^>N i ->'J-9--f KllliNIMO SFETC, N i 3 S i ^<b&&N i V'Jt 

^ KmSttNaMOSFETJCjaffi-tait^-Ciao 
[0 0 6 1 ] 

H8J4N i S i YW&b L/;NiMO S F E T© Kl"f 

t£4r* HI 9 I4NIM0 SFETOl?f«lS^f Lfc^T^-So ZilX *K N i S i * 
W&t L^NIMOS f5>^^WV t h(ii7T^i$iifcV t h fclWwttfcfco 
TV»4o £<bK> h7>^^W^t'J T®W}mi> p o 1 y-S i /S i O2 <D&fr&t> 

[0 0 6 2 ] 

J£Lh«fc IjrfcHifctfflt^LfcN i S i HhH f S i ON^- h ifcilSR S t 

[0 0 6 3] 

JfcWJl 

»Jn:Mt^»i:Lt, H2 (a) Ka^i 7 ^#&ilWRfcrtSI*^5*i• 
*^«:. y-HSCpo 1 y-S i fcJflvifcfllj&fctfaRLfco him««^-eti^ 
traCIS*Iv>, p o 1 y-S i fciftML »W«MI fc**- h y 

h«ffi©p o 1 y-S i Kfc/MWfc&ifcLfco NIM 
OSFETlpo 1 y-S i tfcfigfcttP 3 E 1 5 (c m" 2 ) , PIMO SFETfflp 
0 1 y-S i *ffiHttB*3 E 1 5 ( c m" 2 ) t Ltz 0 SHS-ftfe, 1 fcHflto-fr 

V-^-f KISKi l), y-* • FW y^tfp oly-Si^- HtKN i K 

o 

[0 0 6 4] 

gl Of±^§!LL£PMMOSFETOC-V#1£T-&£o hl^Cp o 1 y-S i 
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tuizmm-tz®m&ittf!kZT^z> 0 P0 1 y -s 

mEE^^^iexbtL^^ h«tJKt*H f S i ON*m^tzWi&<Dp o 1 y-S i <Dti:m 

mm*. ^mm k-^c ± <b-r. 4. i~4. 3 e v^K^^-cisi?, psmos 

[0 0 6 5] 

1 \z.ns-&}km?\]t LT, E]2 (b) fc^-T <fc ? y-h^MCvUnvi 

N i S i £fflv>£o hft&fflU LT, 3 nm«fkI^ffli/\ &jfe0O 1 fclWfc^ 
Ml (g) ^^pg^tr^L^m. y-hpo 1 y-S i izTfmw&xtmmtT - 

-frZftoo &A&i*&fti$nnM2 tm&WFT-mnLfzo p. Bt*>o~5 

E2 0 (cm" 3 ) J: >> K^ffcS-tfr^o T N i/Tsi=0. 55t^^Ni$:|| 

ifctffll tmC^&X'MmLJz^ 4 5 0t2^fN i K^^L^o £<^£\ 

MSM^N i S iffifcfcofco *&KN i ©&S9.x.y ^fcfrofco 
[0 0 6 6] 

Hill KC-VJRM&frfcWfctLfcS i O2 ±?>N i S i «ffi<Z>it3fH8c<Z>7Fil*4fo K-X 
S^teSrTrc-fo ^%7n*t K-Xf^tx.'&i tT?4. 4-4. 7 e VOtEfflT-ft* 
MJfe*&x.&£fc**tii*&£fcj&*fc*o;fco tot, K-^^tLTtN i S ili^ 

V t hOfl]$HCig*i£p< hCMOS h?>i;xf*ftm-f2>Z.tTP-?£2> 0 Lfr 

ztthnftmar- h tommies io 2 *jbv» 9, r-hv-?m. 

[0 0 6 7] 

aftHMMLhfcHf S i ONfcfKJSLfcfcjifcftxfcS^fcffcKLfco Hi 1KC-V«RM4 
*e>#&*ifcH f S i ONJiON i S i ««Ott*M«:0^jMi<» K-Xittfttt^to 
K-XiCi^fN i S ilIOftWi(i4. 5 e VX—fcX& *) „ Hf SiONit 
fiN i S i 4 , <^^M%^J:^tt*MI5:<OM^^m^'fc^ l r ttf-bfrvtzo LtztfoX, p 
o 1 y - S i /H f S i 0N|^It4i:^7x;l/5 fcf V-^^tzJ: & PMOS^v^ L § 
0. 1 vmmLfr&W-tZZ i*»-e^f, filMf^CMOST-Ht^tL-?. Li 

[0 0 6 8] 
[0 0 6 9] 

vVt^f K<Z>8£ft**jS£ feftv^MffiBa^^*- h p o l y-S i©->'JiM Kflsfcfrx.* 

x*oja^*tjocr»&aiftflE^i*iai^o*#«rwiSEUT, mm^m^n^ ^. tarn 

lt£i:&£o i h±<Dp o l y-S i *T*:)V7 t *S i I'S^glx.^. s y 

& o 

[ElMoWftra] 
[0 0 7 0] 
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I m 2 ] t? * * ^#»t co mmmzmLt:i><7>x-$)2>o 

[13] ##& $ OH jfc J&SB Km t> 2> ¥$#tiHi«1t o «3tie eov>T© — g& £tfL 
£8frMI2I-c3>&o 

[05] #S&E©»tf&aBfci&o Tffc» Lfc3M»#«S<0 C - V#te*>ill5&e** 3* 

[HI 6] **M©*lfc»Sg Cf&o Tft« t ^ N i v";-9--f K«ffiOifij£K:*H-*ttJ& 

[H7] *M^)Mli:?&otftSL/:N i -><;^ KmffiOtt^MSfcfc J: 19* 

IHI81 MoiHilCj&ct^SL^NIMO S F E KW yHsfc-^- 

[EI 9] *MO»ll:f&oTML/:NIMO S F E TOW^Iii&OiHflj&Kr 

[0101 M«t*4p o 1 y - S i mm& XVHS i ONy- bM^iv> 

PIMO S F E T<DC - V&&0>mfem**mLti ^T*So 
[Ull] f&k&mt Lt, HfiKN i bMUftJK^S i 0 

2 *5«tr/HS i 0N?riV^Pii3j;t;NlM0 S FET©C-V!|tt^f>#7tft¥ 

[HI 2] *ft»i:lv>iN i ->V^ KO#|if*«©X«lia«f«3&ft*-C**o 

[0 0 7 1 ] 

1 v a y a&K 

2 ^^fl-ffiffi* 

3.28 htmm 

4 po 1 y-S if 

5 *svx>mtm 

6 j. ^ * T y'y 3 > j£»JB®« 

7.29 r- vmm 

8 y-* • kw yffikm 
9 

1 0 '>'J^-Y KJf 

1 1 mmtrnm 

12 ii &jrr 

1 3 &nm±m 

14 m 2 &rk 

15 N i S i W.M 

16 n i 3 s i mm 

17 S i O2 

18 H f S i ON 

19 NixSii-x ( 0< x sS 0 . 5 ) h 

20 NixSii-x (0. 6^x<l)^-h 

21 n + -poly-Si 

22 p + -poly-Si li 

2 3 P K— y N i S i 
2 4 B K— -? N i S i 

25 wswj vm 

2 6 wjr 
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